Abstract
Introduction
Inflammatory bowel disease (IBD) is a lifelong chronic inflammation of the entire gastro-intestinal tract in Crohn's disease (CD) and of the colon in ulcerative colitis (UC) [1, 2] . The disease course is characterised by periods of active disease and remission [1, 2] . Three important factors in the pathogenesis of IBD, the intestinal microbiota, the immune system and the epithelial barrier function, can be modulated and controlled by diet [1, 2] . Diet was found to affect the quality of life of IBD patients substantially [3] [4] [5] [6] [7] , and modifying diet appeared to be a concrete tool for patients to manage their IBD [3, 7] . IBD is heterogeneous in nature, so it has been proven to be hard to establish one specific dietary guideline for all IBD pa-tients [3, 8] , and the types of food that are tolerated largely vary between patients [7, 9] . Access to proper dietary advice is an essential part of dietary self-management in IBD [10] . However, patients learn about their food tolerances and intolerances by trial and error [7, 10] rather than under the guidance of a health professional. This creates the risk of (micro) nutrient deficiencies in case of uninformed or badly informed food avoidance and strict diets. Moreover, there is no guarantee that the best possible measures are taken to control the bowel disorder. There is, however, evidence that the effectiveness of personal diets could be improved by guidance of a professional dietary IBD service [9] . As a first start, it is important to learn more about current practices and beliefs of IBD patients with respect to their diet. Therefore, the aim of this study was to gain insight into the IBD patient's beliefs to what extent diet plays a role in their bowel disorder and the dietary changes they take to limit or avoid disease symptoms.
Materials and Methods

Study Design and Participants
A self-administered questionnaire was designed based on literature and filled out by IBD patients. In total, 5,338 patients were approached through newsletters sent by the Dutch Crohn and UC Patient Association. They could participate in the study if they were 18 years or older and diagnosed with either CD or UC. After the period for filling out the questionnaire had ended, responses of 324 participants were received. Twenty-four participants did not fully complete the questionnaire and were therefore excluded. Two participants were excluded because of implausible age and 4 others because of unclear diagnosis. Statistical analysis was performed on data of 294 participants.
Questionnaire
The questionnaire was developed after reviewing literature on IBD patient's dietary habits, beliefs, therapies and attitudes [3-7, 9, 11-19] . Based on this literature study, relevant topics for the questionnaire were identified. In addition, the draft questionnaire was thoroughly discussed with the dietician of the Dutch Crohn and UC Patient Association (PT) and an IBD patient, and modified because of practical aspects and face validity.
The questionnaire included 37 close-ended questions, which were divided into 4 sub-domains: general characteristics of the participants, dietary beliefs, eating behaviour and nutrition knowledge, and dietary advice. Answer options were made as complete as possible to ensure that important factors were not missed. The questionnaire was constructed in such a way that it took less than 30 min to fill out. The questionnaire was made in a digital format, using Qualtrics (https://www.qualtrics.com), posted on the website of the Dutch Crohn and UC Patient Association, and distributed by a monthly digital newsletter to their members over a 4-week period. As the questionnaire was not personally distributed and neither name nor contact information was asked, the identities of the participants remained anonymous. The questionnaire can be found in Appendix I.
Statistical Analysis
The data were entered and analysed in IBM SPSS Statistics version 22 [20] . Descriptive statistics provided a first insight into the data collected. Proportions for categorical variables are expressed as percentages. The Cronbach's alpha test was performed to check the internal consistency and specifically the coherence of the variables forming the sub-domain dietary beliefs of the questionnaire. The chi-square test of independence was used to perform bivariate comparisons of nominal categorical variables, specifically to test differences across IBD type, gender and disease duration between the groups that had the disease either less than 10 years or 10 years or more. If the chi-square test showed significance, the phi correlation and Cramer's V post-tests were used to determine how strong the association was in a 2 × 2 or larger table respectively. p < 0.05 was considered statistically significant.
Ethical Considerations
This research followed the ethical standards of human studies as established by the Declaration of Helsinki and the law protection personal data of the Netherlands. Ethics approval was not required. All patients gave written informed consent.
Results
Baseline Characteristics
Baseline characteristics of the study population are summarised in Table 1 . Of the 294 IBD patients almost 3 quarters were female. Approximately half of the patients had UC and the other half had CD. The age range was 18-79 years and more than 60% of the patients were > 40 years old. A majority of almost 3 quarters reported to be in remission. The IBD patients were approximately equally distributed over the 4 categories of disease duration. The patients were most often treated with Mesalazine followed by immunosuppressives, then biologicals, and finally corticosteroids; almost 13% did not take any medication.
Dietary Beliefs
The IBD patients' dietary beliefs are presented in Table  2 . More than 60% of the patients did not think diet is the most important cause of their IBD. In case of a relapse, this was still little over 40%. However, 40% of all patients indicated that they can end a relapse faster by adapting their dietary intake. As for future perspective, the opin- ions of the patients seemed to be divided. Approximately one third expected to gain more control over their IBD through diet, one third did not believe so and one third did not know. A majority of over 60% reported to be successful in controlling their disease symptoms through dietary adaptations, half of whom only during remission and about half almost always. Nearly 60% of the patients valued diet to be either more or equally important compared to their medicine. More than 60% believed IBD decreases appetite, mainly only during relapse. During remission the appetite was evaluated by over 80% to be good or very good.
Dietary Behaviour
A summary of the dietary behaviour of the IBD patients is shown in Table 3 . Of the 294 participants less than half reported to have followed a special diet for their IBD. In contrast, 76.5% omitted foods in order to reduce disease symptoms. Abdominal pain and cramps were most often believed to be reduced followed by diarrhoea, relapse and fatigue (88.0, 68.9, 39.6, and 26.2% of the participants respectively). It was found that 56.7% of the participants consumed certain foods more frequently if they expected a beneficial effect on their disease symptoms. Abdominal pain and cramps were thought to improve most often, followed by diarrhoea, fatigue and relapse (77.9, 66.9, 38.7, and 36.8% of the participants respectively). Other diet and lifestyle adaptations included regular meal times (65.2% of the participants), sports and exercise (60.8%), more frequent smaller portions (42%) and relaxation (41%). Dietary supplements were used by 67.7% of the patients. The main reasons were to improve health (42.3%) and reduce fatigue (31.3%). Pre-and probiotics were used by a quarter of the IBD patients and the main reasons were to reduce disease symptoms and improve health.
Foods that were most commonly avoided to reduce disease symptoms are listed in Table 4 . Spicy foods were avoided by 74.7% of the respondents, followed by strongly seasoned foods, carbonated drinks, milk and other dairy products (69.8, 56.4, and 51.6% respectively).
Foods that were consumed more often for their beneficial effects on disease symptoms are listed in Table 5 . The most common food that was consumed more by 56.2% of the participants was wholemeal bread, followed by tea, leafy vegetables, fatty fish and poultry (46.7, 43.8, 42.0, and 38.9% respectively).
Nutrition Knowledge and Dietary Advice
Almost 81% of the patients stated that the main source of their nutrition knowledge related to their IBD was based on own experience; the Internet came second, followed by the dietician and the treating medical specialist in the hospital (37.2, 25.3, and 23.9% respectively). Over 60% of the patients have had dietary advice concerning their IBD, mostly from a dietician and the medical specialist at the hospital. Of the 181 participants who had received dietary advice, more than 70% were satisfied with the advice.
No statistically significant differences in dietary beliefs, behaviour and knowledge were found between UC and CD patients. Compared to men, women were more likely to value dietary therapy as equally important as their medical treatment (p = 0.048). Furthermore, women tended to avoid foods and use dietary supplements more often than men (p = 0.046). Disease duration was not associated with any of the variables tested. Only, a significant association between disease duration and dietary advice was found (p = 0.023); the longer the patients had IBD the more likely it was that they have had dietary advice. Internal Validity Questionnaire The Cronbach's alpha coefficient of internal consistency for the 9 dietary beliefs items was 0.629, which is considered to be adequate.
Discussion
To our knowledge, the dietary habits and beliefs of the IBD population in the Netherlands have never been described before. This study aimed to make an inventory of the perspectives of Dutch IBD patients with respect to their diet. The Dutch IBD population generally did not consider diet to be the cause of their IBD. However, specific foods were considered to cause or end a relapse of disease earlier. Manipulation of diet was considered to be an important managing tool to reduce disease symptoms and the majority of patients valued diet to be equally or even more important than medical treatment. Omitting detrimental foods was found to be a more frequently used way to use diet as a tool, compared to following special diets or consuming specific foods. Furthermore, most patients took dietary supplements to add to their diet. In addition to the dietary adaptations, sports and exercise and relaxation were part of the lifestyle adaptations that IBD patients most fre- quently made. The majority of IBD patients have had dietary advice concerning their bowel disorder. In our IBD population, a great majority stated that the main source of their nutritional knowledge was their own experience. In order to fully evaluate the findings of our study, a few strengths and weaknesses of the research need to be discussed. One strength of the research was the rather large study population of n = 294 from rural and urban parts in the Netherlands, with a similar number of UC and CD patients. In the Netherlands, it is estimated that over 80,000 people have IBD of whom almost 60% have UC and 40% CD [21] . Another strength was the extensiveness of the questionnaire. In this way, a lot of information was gained and this enabled to make a clear profile of IBD patients and their dietary beliefs, behaviour and knowledge. Many questions in the questionnaire had multiple response options to make answers as complete as possible and to ensure that important factors were not missed. A possible weakness in our study was that the questionnaire was validated only for the questions on dietary beliefs, and that internal consistency of these questions was only adequate. However, although the questionnaire may have room for improvement, we still think that it has generated a lot of valuable dietary information about the IBD patients. Another possible limitation was that the questionnaire asked for dietary beliefs and behaviours both in the present and the past. This could have led to recall bias by the respondents. Convenient sampling of the Dutch IBD population through the Dutch Crohn and UC Patient Association together with the fact that participation in this study was voluntary may have led to selection bias because the participants may already have been more interested in diet. Therefore, the importance of diet, that IBD patients in this study attach to it, may have been overestimated compared to the overall IBD population. The IBD population in this study turned out to be an older population than was expected. IBD is typically a disorder that starts and is usually worse at a younger age and becomes less severe when the patient gets older [1, 2] . One explanation for the relatively older population could have been that the study population were IBD patients who were all members of the Dutch Crohn and UC Patient Association. Members of this association are indeed somewhat older than the usual IBD population. Furthermore, about 3 quarters of the study population were female, whereas UC occurs slightly more often in males than females and CD occurs only slightly more often in women than men [21] . Possible explanations could have been that women are more willing to participate in these types of studies or that women are more interested in nutrition than men. As we have found some differences in the outcome measurements between women and men, over-representativeness of women may have affected the results of our study. On the other hand, as still 83 men participated in our study, we were able to identify relative differences between genders.
The findings in this study are generally in line with the findings of other studies in this field. In concordance with Zallot et al. [4] , patients did not believe that diet is the cause of their bowel disorder. Furthermore, patients believed that nutrition can influence the bowel disorder in such a way that it may prevent or end relapse faster and may reduce disease symptoms [4] . The most common behaviour to reduce disease symptoms was the avoidance of certain foods, followed by eating more of particular foods and then following special diets. This suggests a preference of patients not to follow strict diets, but rather excluding foods that may give problems or consuming more of foods that are considered beneficial. This was also found by Jowet et al. [15] in an UC population. The most commonly omitted foods were spicy foods, strongly seasoned foods, carbonated drinks, dairy products, energy drinks, deep-fried foods, and alcoholic drinks. These foods were also found in other food intolerance and exclusion studies [4, 9, 11, 13, 15, 19] . Due to the design of this study, it cannot be stated whether these foods do actually worsen the bowel inflammation or just give a flare-up of symptoms. Furthermore, the most avoided foods are the foods that could cause ab- dominal discomfort in non-IBD people [11, 13, 15] .
Prospective follow-up studies should investigate any causal relationship between foods and the IBD disease course. Cabbages and legumes were both in the list of most avoided as well as in the list of more consumed beneficial foods. The same phenomenon was seen in the study by Triggs et al. [9] , who found that the same foods that were detrimental in some were beneficial in others, hinting that personalised diets might be most effective in IBD. The most common foods that were consumed more frequently were whole wheat bread, tea, leafy vegetables, fatty fish, poultry, exotic fruits (such as banana and avocado), pit fruits (such as apples and pears) and soft fruits (such as strawberries and raspberries). Some of the foods that were reported to be beneficial in our study caused problems in other studies. These included whole wheat bread, pit fruits, fatty fish and leafy vegetables [9, 13, 15] . This suggests a cultural factor in dietary habits and beliefs, since the other studies were done in populations from the United States, United Kingdom and New Zealand. Zallot et al. [4] reported that most of their subjects were not aware that their dietary behaviour could cause (micro) nutrient deficiencies. In our study, > 65% of the IBD patients took dietary supplements mainly to improve their health, indicating some awareness of possible (micro) nutrient deficiencies. Furthermore, Zallot et al. [4] reported that less than half of their subjects benefitted from dietary advice, while in our study, the patients who had received advice, over 70%, were satisfied with it. Triggs et al. [9] showed that only 4% of their subjects reported to achieve complete success in controlling their disease symptoms by modifying their diet, whereas in our study, this was 27%. Furthermore, Triggs et al. [9] found that avoiding foods by their subjects was not based upon their own recognition of adverse symptoms but rather on external advice. In our study population, it was found that the main source of nutritional knowledge was, according to the patients themselves, their own experience. This new fact prompts IBD patients with a nutritional demand to be supervised and treated by a professional. Tomar et al. [22] also concluded that proper dietary counselling is required in these patients to prevent malnutrition. From our results, however, it seems that finding a good diet for IBD patients is combining patient's own experiences (personalized diet) with external advice by a professional. This gives a fair success rate in controlling disease symptoms, since > 60% reported to be successful. Approximately half were always successful and the other half were successful only during remission. Moreover, the majority of the respondents in our study consider nutrition to be equally important and even more important than their medical treatment. While Zallot et al. [4] and Vagianos et al. [19] found different dietary beliefs and behaviour according to IBD type, our study did not find this difference. However, in our study, there were some statistically significant differences according to gender. Compared to men, women were more likely to avoid certain foods, take supplements and value nutrition as important as their medical treatment.
Regarding the results of this study, there is more valuable information to be gained from the IBD patient's dietary knowledge. Studies recording the food consumption of patients in detail could provide more information on what is helpful for IBD patients. Although personalised diets may be of value, it may be more practical to categorize subgroups of IBD patients that may benefit from a certain diet. This applies for instance for severity of disease or disease location, for which some pattern of food intake or avoidance exists that may relieve disease symptoms. If this were to be the case, it might be possible to classify newly diagnosed IBD patients, so they would not have to find out their personal tolerances and intolerances from scratch.
In conclusion, the IBD patient's perspective on nutrition is that it has an important value, not necessarily to prevent the disease but rather as a tool in daily life to manage the symptoms. Although the dietary changes taken are not clear-cut changes and differ from person to person, a subgroup of patients do believe to benefit from their dietary actions. Therefore, we speculate that patients should be encouraged to take due note of their diet and learn from their own and other patients' experiences, preferably supported by professional advice.
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